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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device which enables preventing the 
misoperation of a user by allowing a rotary of a 
developing device to automatically move when the user 
opens a door cover in order to exchange the developing 

device. - ...... 

SOLUTION: This image forming device is typically 
composed of the rotary of the developing device 17 
which is rotatably disposed in a device main body, plural 
pieces of color developing devices 14 which are 
attachably and detachably mounted in the peripheral 
direction of the rotary of the developing device 17 and a 
front cover 27 for accessing the color developing 
devices 14. Therein, when the front cover 27 is opened, 
the rotary of the developing device 17 is rotated to the 
prescribed position. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is image formation equipment which will be characterized by having rotating the 
aforementioned development counter rotary to a predetermined position if it has covering for 
accessing the development counter rotary prepared possible [ rotation ] in the main part of 
equipment, two or more development counters carried in the hoop direction of this development 
counter rotary removable, and this development counter and this covering is opened. 
[Claim 2] The aforementioned development counter rotary is image formation equipment 
according to claim 1 characterized by having moving to a predetermined development counter 
ejection position. 

[Claim 3] The aforementioned development counter rotary is image formation equipment 
"according to' claim 1 characterized by having moving to the position which can take out neither 
of the development counters. 

[Claim 4] The aforementioned development counter rotary is image formation equipment 
according to claim 2 characterized by moving to the nearest development counter ejection 
position. 

[Claim 5] The aforementioned development counter rotary is image formation equipment 
according to claim 3 characterized by moving to the nearest development counter non-ejection 
position. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is in image formation equipment, 
and relates to the image formation equipment which has the development counter rotary 
(development counter supporter) especially prepared possible [ rotation ] in the main part of 
equipment, and two or more development counters carried in the hoop direction of this 
development counter rotary removable. 
[0002] 

[Description of the Prior Art] The developer of a color with which image formation equipment 
differs for two or more development counters of every is held. And when the developer of a 
certain color is lost, a user pushes the switch which is a rotation directions means to direct 
rotation, and rotates a development counter rotary. Thereby, the development counter rotated in 
predetermined ejection positions (aperture formed in sheathing), took out the development 
counter, and has filled up the developer. 

[0003] On the other hand, the lock mechanism of a development counter is prepared in the 
development counter rotary so that a development counter may not separate during image 
formation. After removing this lock mechanism in the case of development counter exchange, 
taking out a development counter and equipping with a new development counter, the procedure 
of covering a lock is needed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it takes out with the development position 
(angle) of a development counter or position in readiness in image formation equipment like 
above-mentioned before, and, generally a position is not the same position in many cases from 
mechanical restrictions. For example, it is reservation of the air flow aiming at cooling of a 
development counter etc. That is, you have to perform rotation directions once irrespective of 
the color of the developer to exchange. 

[0005] However, it takes out with a position in readiness, and when a position is very near, the 
mistake that a development counter will have misunderstanding as ejection is possible, and a 
user will remove a lock tends to break out. Consequently, the development counter rotary was 
rotated again, with the lock removed, and there was a trouble of causing failure of a main part 
[0006] Then, when this invention opens door covering, and a development counter rotary moves 
automatically, it aims [ in order that a user may exchange development counters, ] at offering 
the image formation equipment which can prevent a user s operation mistake. 
[0007] 

[Means for Solving the Problem] If the typical composition of the image formation equipment 
applied to this invention in order to solve the above-mentioned technical problem has covering 
for accessing the development counter rotary prepared possible [ rotation ] in the main part of 
equipment, two or more development counters carried in the hoop direction of this development 
counter rotary removable, and this development counter and this covering is opened, it will be 
characterized by to have rotating the aforementioned development counter rotary to a 
predetermined position. 
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[0008] 

[Embodiments of the Invention] The first operation form of the image formation equipment 
concerning the [first operation form] this invention is explained using drawing. Structural drawing 
of the image formation equipment which drawing 1 requires for the first operation form, and 
drawing 2 are explanatory drawings about extraction of a development counter. The image 
formation equipment concerning this operation form is mentioning the color laser printer 1 
(henceforth a printer) as the example. 

[0009] This printer 1 consists of the discharge sections 7 which receive the feed section which 
feeds with imprint material, the imprint section which imprints a color picture to imprint material, 
the fixing assembly 6 which fixes a color picture to imprint material, and the imprint material by 
which it was discharged after fixing. 

[0010] In the feed section, an operation of a separation presser foot stitch tongue (un- 
illustrating) and a pickup roller dissociates one sheet at a time, and a resist roller pair is fed with 
the imprint material S loaded into the cassette 22 with a feed roller. And the imprint section is 
fed with the imprint material S so that a skew may be amended by the resist roller pair and it 
may synchronize with the middle imprint object 5. 

[0011] The imprint section has the image support 3 in which the scanner section 2 and this 
scanner section 2 are exposed, and a latent image is formed, the developer 4 which gives a 
developer to this image support 3 and forms a visible image, and the middle imprint object 5 with 
which a multiplex imprint is carried out from the image support 3, and a color picture is formed. 
[0012] The scanner section 2 has the polygon mirror 8 by which the picture light corresponding 
to image information is irradiated from a laser diode (illustration abbreviation), and the image 
- - . formation lens 9 and the reflective mirror 10 which lead the picture light reflected by this 
polygon mirror 8 to the front face of the image support 3. 

[0013] The image support 3 is supported by cleaning equipment 1 1 free [ rotation ], and rotates 
to an illustration half clockwise rotation according to image formation operation. Moreover, on 
the periphery enclosure of the image support 3, the cleaner blade 12 and the primary 
electrification means 13 are arranged. 

[0014] The developer 4 has the development counter rotary 17, the development counters 14Y, 
14M, and 14C of three colors of yellow, a Magenta, and cyanogen, and fixed black development 
counter 15B. The development counters 14Y, 14M, and 14C of three colors are carried in the 
hoop direction of the development counter rotary 17 which rotates a shaft 16 as a center 
removable. 

[0015] It is in the state where each development counters 14Y, 14M, and 14C were held on the 
development counter rotary 17 on the occasion of image formation. It stops at the position 
where the development counter of a predetermined piece revolution-movement-countered the 
image support 3 centering on the shaft 16. After being positioned so that the development 
sleeve 1 8 of the development counter may furthermore counter with a minute interval to the 
image support 3, a developer is given to the image support 3 and a visible image is formed. 
[0016] At the time of color picture formation, the development counter rotary 17 is rotated for 
every one revolution of the middle imprint object 5. The middle imprint object 5 rotates four, 
yellow 1 development counter 14Y, Magenta development counter 14M, and cyano development 
counter 14C — subsequently a development process should do in order of black development 
counter 15B — The visible image by each developer of yellow, a Magenta, cyanogen, and black is 
formed one by one, consequently a full color 1 visible image is formed on the middle imprint 
object 5. 

[0017] Yellow development-counter 14Y is carrying out positioning quiescence, sends a 
developer into the position which countered the image support 3 according to the developer 
delivery mechanism in a container to the application roller 19, and carries out the thin-layer 
application of the developer at the periphery of the development sleeve 18 which rotates to an 
illustration clockwise rotation with the blade 20 by which the pressure welding was carried out to 
the periphery of the application roller 19 which rotates to an illustration clockwise rotation, and 
the development sleeve 18, and gives a charge to a developer in the state which shows in By 
impressing development bias to the image support 3 in which the latent image was formed, and 
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the development sleeve 18 which countered, negatives are developed on the image support 3 
according to a latent image. 

[0018] Development is performed in the operation same also about Magenta development 
counter 14M and cyano development counter 14C as yellow development counter 14Y. 
[0019] When each development counters 14Y, 14M, and 14C are rotated in a development 
position, it connects with the high voltage power supply for each color development and 
mechanical component which were prepared in the main part of a printer, and development bias 
is alternatively impressed one by one for every color development, and each development sleeve 
18 of each development counters 14Y, 14M, and 14C performs developer grant operation. 
[0020] The middle imprint object 5 rotates so that the imprint material S may be conveyed in 
order to receive four multiplex imprints from the image support 3 at the time of color picture 
formation. The middle imprint object 5 which received the multiplex imprint carries out the 
simultaneous multiplex imprint of each color toner image on the middle imprint object 5 at 
imprint material by putting and conveying imprint material between the imprint belts 21 to which 
voltage was impressed. 

[0021] While forming the toner image of four colors in the middle imprint object 3 (i.e., while two 
or more middle imprint objects 3 rotate), the imprint belt 21 is located caudad and is separated 
in the middle imprint object 5 so that it may illustrate. And after the developer image of four 
colors finishes forming the imprint belt 21 in the middle imprint object 5, it moves to an upper 
position and is energized on the imprint material S middle imprint object 3. Simultaneously, 
imprint BAIASU is impressed to the imprint belt 21, and the toner image on the middle imprint 
object 3 is imprinted by imprint material. Record sheet P which had the toner image imprinted is 
sent to the fixing assembly 6 of the conveyance direction downstream. 

[0022] On the other hand, the image support 3 fails to have the toner which remained to the 
image support 3 with the cleaning equipment 11 formed by contacting scratched, and the next 
image formation is equipped with it. 

[0023] Heating at a heater (un-illustrating) and pressurization with the fixing roller 23 are fixed to 
record sheet P conveyed to the fixing assembly 6 in a toner image. Then, record sheet P is sent 
to the eccrisis section 7. 

[0024] The record medium P sent to the eccrisis section 7 is discharged by the eccrisis tray 29 
with the eccrisis roller 28. 

[0025] The mechanical component (illustration ellipsis) which rotates the development counter 
rotary 17 mentioned above is connected to roll control meanses (illustration ellipsis), such as 
CPU. 

[0026] If rotation is controlled to carry out development operation of the development counter 
rotary 17 appropriately during record operation, and also the switch which is a rotation directions 
means by which it does not illustrate is turned on and rotation directions are inputted during 
non-recording operation, the roll control means is set up so that a development counter may be 
rotated to a predetermined ejection position. 

[0027] Moreover, when the front cover 27 mentioned later is opened, it is set up so that it may 
be made to rotate to a predetermined ejection position. 

[0028] Next, extraction of a development counter is explained in more detail. 

[0029] As shown in drawing 2 (a), the interior as shown in drawing 2 (b) can be opened by 

opening the front cover 27 which is covering for accessing a development counter. 

[0030] If a front cover 27 is opened, a printer 1 will rotate a development counter rotary and will 

be automatically moved to the position which can take out yellow development counter 14Y. It is 

possible to take out yellow development counter 14Y which is visible from the aperture 26 in this 

state. 

[0031] Then, whenever it operates a switch 25 further, it can be made to move to the position 
which takes out the following development counter in order of Magenta development counter 
14M and cyano development counter 14C and yellow development counter 14Y. 
[0032] In addition, although only the front cover was mentioned as the example as covering 
opened in order to take out a development counter, you may be other doors for accessing the 
interior of a printer 1, and covering, and the same effect is acquired. Moreover, when two or 
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more doors and covering exist, it is possible to perform suitable processing by taking the OR or 
AND of a covering open state. 

[0033] A user can process without an operation mistake on the occasion of development 
counter cartridge exchange by rotating the development counter rotary 17 automatically, if a 
front cover 27 is opened as explained above, and making it move to the position which can take 
out yellow development counter 14Y. 

[0034] That is, although it was not the position which can take out the color development 
counter 14 completely, the mistake which is going to take out the color development counter 14 
could be prevented, and a users convenience, failure prevention of a printer 1, and safety 
improved. 

[0035] The [second operation form] The second operation form of the image formation 
equipment applied to this invention next is explained using drawing 3 . Drawing 3 is the flow chart 
of the drawing procedure of the development counter in this operation form. About the portion 
which has the same function as the above-mentioned first operation form, the same sign is 
attached and explanation is omitted. In addition, the image formation equipment concerning this 
operation form has the same composition as the image formation equipment in the first operation 
form. 

[0036] Although the image formation equipment concerning the first operation form was surely 
moving to the yellow development counter ejection position at the time of front-cover opening, 
the image formation equipment concerning this operation form shall perform movement in the 
optimal ejection position according to the position of the development counter rotary 17 at the 
time of front-cover opening. 

[0037] Extraction of a development counter is explained. ~ 

[0038] If a front cover 27 is opened, when a printer 1 will record, predetermined processing is 

performed, and the emergency shut down of the image formation is carried out (S1). Next, the 

position of the present development counter rotary 17 is investigated. 

[0039] In being in the ejection position of yellow development counter 14Y, there is no 

processing at the time of (S2) and front-cover opening. It progresses to the flow in [ A ] a flow 

chart 

[0040] Si nee (S3) and the nearest development counter ejection position are ejection positions 
which are Magenta development counter 14M when a development counter rotary is in the angle 
between the ejection position of a yellow development counter, and the ejection position of a 
Magenta development counter, it progresses to the flow in [ B ] a flow chart, and the 
development counter rotary 1 7 is rotated to a Magenta development counter 1 4M ejection 
position (S8). 

[0041] As well as yellow development counter 14Y when it is in the ejection position of Magenta 
development counter 14M (S4), there is no processing at the time of front-cover opening. It 
progresses to the flow in [ A ] a flow chart 

[0042] Since (S5) and the nearest development counter ejection position are ejection positions 
of cyano development counter 14C when the development counter rotary 17 is in the angle 
between the ejection position of Magenta development counter 14M, and the ejection position of 
cyano development counter 14C, it progresses to the flow in [ C ] a flow chart, and a 
development counter rotary is rotated to a cyano development counter 14C ejection position 
(S9). 

[0043] As well as yellow development counter 14Y when it is in the ejection position of cyano 
development counter 14C (S6), there is no processing at the time of front-cover opening. It 
progresses to the flow in [ A ] a flow chart 

[0044] Here, when there is nothing also in the ejection position of cyano development counter 
14C, it is considered that the development counter rotary 17 is in the angle between a cyano 
development counter 14C ejection position and a yellow development counter 14Y ejection 
position. In this case, since the nearest development counter ejection position is an ejection 
position of yellow development counter 14Y, the development counter rotary 17 is rotated to a 
yellow development counter 14Y ejection position (S7). It progresses to the flow in [ A ] a flow 
chart 
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[0045] After being in the state where the color development counter 14 can be taken out, it 
investigates whether the directing-rotation of development counter rotary 17 switch 25 was 
pushed (S10). When a switch 25 is pushed, the development counter rotary 17 is rotated to the 
position which takes out the following development counter (S13), and it returns to S10. 
[0046] When the switch is not pushed, it investigates whether the front cover 27 was closed 
(S1 1). When the front cover 27 is not closed, it returns to S10, and when the front cover 27 is 
closed, the processing at the time of covering opening is ended, and warming-up processing 
(initialization processing) of a printer 1 is performed (S12). 

[0047] As explained above, while the development counter rotary was rotating like the first 
operation gestalt by making it move to the position for taking out the nearest color development 
counter 14 according to the position of the development counter rotary 17, it became possible 
to prevent a user operating it accidentally, and the operation mistake prevention of a user in 
development counter exchange and convenience improved. Moreover, time for the development 
counter rotary 17 to rotate at the time of front-cover opening can be stopped to the minimum. 
[0048] The [third operation gestalt] The third operation gestalt of the image formation equipment 
applied to this invention next is explained using drawing. Drawing 4 is the flow chart of the 
drawing procedure of the development counter in this operation gestalt About the portion which 
has the same function as the above-mentioned first operation gestalt, the same sign is attached 
and explanation is omitted. In addition, the image formation equipment concerning this operation 
gestalt has the same composition as the image formation equipment in the first operation 
gefstalt 

[0049] Although the image formation equipment concerning the first operation gestalt was surely 

moving to the yellow development counter 14Y ejection position at the time of front-cover 

opening, the image formation equipment concerning this operation gestalt shall move the 
development counter rotary 17 to the position (position it can be judged that can take out 
neither of the color development counters 14) which cannot be misunderstood if a user can take 
out the color development counter 14. 
[0050] Extraction of a development counter is explained. 

[0051] As shown in drawing 4 (a), the interior as shown in drawing 4 (b) can be opened by 
opening a front cover 27. 

[0052] If a front cover 27 is opened, a printer 1 will rotate the development counter rotary 17, 
and will be automatically moved to the position which can take neither of the color development 
counter 14 out 

[0053] Then, the development counter rotary 17 is moved to the position which is pushing the 
switch 25, shifts and can take out that color development counter 14, and whenever it operates 
a switch 25 further, it can be made to move to the position which takes out the following 
development counter in order of yellow development counter 14Y, Magenta development counter 
14M, and cyano development counter 14C. 

[0054] With constituting as mentioned above, a user can process without an operation mistake 
on the occasion of development counter cartridge exchange. That is, although it was not the 
position which can take out a development counter completely, the mistake which is going to 
take out a development counter could be prevented and a users convenience, failure prevention 
of a printer, and safety improved. 
[0055] 

[Effect of the Invention] When door covering is opened in order that a user may exchange 
development counters as explained above, by constituting so that a development counter rotary 
may move automatically, a users operation mistake can be prevented and convenience can be 
raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the image formation equipment concerning the first 
operation gestalt. 

[Drawing 2] It is explanatory drawing about extraction of a development counter. 

[Drawing 3] It is the flow chart of the drawing procedure of the development counter in the 

second operation gestalt. 

[Drawing 4] It is explanatory drawing about extraction of the development counter in the third 
operation gestalt 
[Description of Notations] 
S — Imprint material 

1 — Printer 

2 — Scanner Section 

3 — Image Support 

4 — Developer 

5 — Middle Imprint Object 

6 — Fixing Assembly 

7 — Eccrisis Section 

8 — Polygon Mirror 

9 — Image Formation Lens 

10 — Reflective Mirror 

11 — Cleaning Equipment 

12 — Cleaner Blade 

13 — Primary Electrification Means 

14 — Color Development Counter 
14C — Cyanogen development counter 
14M — Magenta development counter 
14Y — Yellow development counter 
15B — Black development counter 

16 — Shaft 

1 7 — Development Counter Rotary 

18 — Development Sleeve 

19 — Application Roller 

20 — Blade 

21 — Imprint Belt 

22 — Cassette 

23 — Fixing Roller 

24 — Pressurization Roller 

25 — Switch 

26 — Aperture 

27 — Front Cover 

28 — Eccrisis Roller 
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29 — Eccrisis Tray 



[Translation done.] 
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